A systematic phytochemical study of the commercial extract of Luo Han Guo (Siraitia grosvenorii) resulted in the isolation of an additional minor new cucurbitane glycoside, mogroside V A1 (1). The structure of the new compound was characterized on the basis of 1D ( 1 H and 13 C NMR) and 2D (COSY, HMQC, HMBC and NOESY) NMR and high resolution mass spectral (HRMS) data, as well as hydrolysis studies.
Siraitia grosvenorii (Swingle) Lu & Zhang (Momordica grosvenorii), also known as Luo Han Guo, is a perennial vine of the Cucurbitaceae family (cucumber and melon) which grows widely in Guangxi, People's Republic of China [1] [2] [3] . The fruit of S. grosvenorii has been used for centuries in traditional Chinese medicine as a pulmonary demulcent and emollient for the treatment of dry cough, sore throat, and constipation [4] . Luo Han Guo fruit extract is well known throughout the world due to its intense sweet taste and been reported to be about 150 times sweeter than sucrose. The non-caloric sweet taste of S. grosvenorii fruit results primarily from the content of a group of cucurbitane-type triterpene glycosides known as mogrosides; these are present at about 1% in the flesh of the fruit. Early chemical investigation revealed that the sweet principles of Luo Han Guo were triterpenoid glycosides known as mogrosides [1] [2] [3] [4] . In continuation of our study on the isolation of natural sweeteners from the commercial extracts of various sweet tasting plants [5] [6] [7] [8] [9] [10] [11] , we are describing the isolation and characterization of an additional new cucurbitane glycoside named mogrosides V A1 (1) that was characterized on the basis of 1D and 2D NMR, and HRMS data, as well as hydrolysis studies ( Figure 1 ). Compound 1 was isolated as a white powder and its molecular formula was deduced as C 60 H 102 O 29 from the HRMS, which showed an [M+Na] + ion at m/z 1309.6377. The 1 H NMR spectrum of 1 showed the presence of seven methyl singlets at δ 0.93 (2 x CH 3 ), 1.11 (1 x CH 3 ), 1.34 (2 x CH 3 ), 1.46 (1 x CH 3 ), and 1.52 (1 x CH 3 ); a secondary methyl signal as a doublet at 1.10 (J = 6.5 Hz); and eight sp 3 methylene and five sp 3 methine protons resonating between δ 1.06-3.02. The 1 H-and 13 C NMR spectra of 1 also showed the presence of an olefinic proton corresponding to a trisubstituted double bond at δ 5.45 (δ C 144.8 and 118.9), and four oxygen bearing carbons of which three were oxymethine protons resonating at δ 3.69 (δ C 88.0), 3.76 (δ C 77.9), and 3.96 (δ C 92.6) and the additional one was a tertiary hydroxy group resonating at δ C 73.0. The above 1 H and 13 C NMR spectral data are characteristic of the aglycone moiety of the triterpenoid mogrol, isolated earlier from S. grosvenorii [1-4, 5, 9] . The 1 H NMR spectrum of 1 also showed the presence of five anomeric protons at δ 4.83, 4.92, 4.94, 5.18, and 5.46, suggesting the presence of five sugar residues in its chemical structure. A series of 1D COSY experiments selecting each anomeric proton resonating at δ 4.83, 4.92, 4.94, 5.18, and 5.46, together with their HMBC correlations helped in assigning the 1 H-MR spectral data for the sugar units in 1. Acid hydrolysis of 1 with 5% H 2 SO 4 afforded glucose, which was identified by direct comparison with an authentic sample by TLC [12] [13] [14] , suggested the presence of five glucosyl moieties in its structure. The configuration of the sugars present in 1 was identified as D-glucose by preparing corresponding thiocarbamoyl-thiazolidine carboxylate derivatives and comparison of their retention times with the standard sugars as described in the literature [15] . The large coupling constants observed for the five D-glucose anomeric protons δ 4.83 (J = 7.8 Hz), 4.92 (J = 7.2 Hz), 4.94 (J = 7.4 Hz), 5.18 (J = 7.8 Hz), and 5.46 (J = 7.5 Hz) suggested their β-orientation, as reported for mogrol glycosides isolated from S. grosvenorii [1-4, 5, 9] . The 1 H-and 13 C-NMR values for all the protons and carbons were assigned on the basis of COSY, HMQC and HMBC correlations, and are given in Table 1 .
A close comparison of the 1D and 2D NMR spectral data of 1 with those of mogroside V (2) [5] suggested the presence of a 1→6 linked β-D-glucobiosyl substituent at C-3 and a 1→2 β-Dglucobiosyl moiety at C-24, leaving the assignment of the additional fifth β-D-glucosyl unit. correlations: H-6 of Glc-III to H-1 of Glc-V; H-2 of Glc-I to H-1 of Glc-III. The structure was further supported by the key COSY and HMBC correlations as shown in Figure 2 .
Though the presence of a 1→4 β-D-glucobiosyl substituent at C-3 was reported for isomogroside V [16] , to the best of our knowledge this is the first report of the isolation of a triterpene glycoside having a 1→6 β-D-glucobiosyl substituent in Glc III at C-24 from S. grosvenorii in Nature. The discovery of mogroside V A1 (1) is an important addition in expanding our understanding of the diversity of the triterpenoid glycosides isolated from S. grosvenorii. 
Reagents and chemicals:
HPLC grade acetonitrile and water were obtained from Fischer Scientific (Fair Lawn, NJ), and Pharm Co., (Brookfield, CT), respectively. TLC plates (J. T. Baker, Phillipsburg, NJ) were acquired from Sigma-Aldrich (Bellfonte, PA).
Plant material:
The commercial sample of Luo Han Guo extract was purchased from Sinochem Qingdao Co. Ltd, China, Lot No: LHG-140904, which is a mixture of triterpene glycosides with 40% mogroside V. A voucher specimen is deposited at Wisdom Natural Brands.
Isolation and purification of 1:
An aliquot of commercial crude extract of Luo Han Guo (10 g, 40% mogroside V) was placed in a round-bottomed flask and MeOH (60 mL) was added. The mixture was refluxed for 1 h, and cooled to room temperature. Acetone (150 mL) was added at room temperature and stirring was continued for an additional 24 h. The solid formed was filtered off and the filtrate The aqueous phase was concentrated and compared with standard sugars using the TLC systems reported in the literature: EtOAc/nbutanol/water (2:7:1) and CH 2 Cl 2 /MeOH/water (10:6:1) [12] [13] [14] , and was identified as glucose. Compound 1 (1 mg) was hydrolyzed with 0.5 M HCl (1 mL) for 1.5-2.0 h. The reaction mixture was passed through an Amberlite IRA400 column after cooling to room temperature and the resultant eluate was lyophilized. The residue obtained was dissolved in pyridine (1 mL) and heated with L-cysteine methyl ester HCl (5 mg) at 60ºC for 1.5 h, and then O-tolyl isothiocyanate (25 uL) was added to the mixture and continued heating at 60ºC for an additional 1.5 h. The reaction mixture was analyzed by HPLC: column Phenomenex Luna C 18 , 150 x 4.6 mm (5 u); 25% acetonitrile-0.2% TFA water, 1 mL/min; UV detection at 250 nm. The sugar was identified as D-glucose (t R , 12.16 min) [authentic samples, D-glucose (t R , 12.34) and L-glucose (t R , 11.16 min)] [15] .
Determination of sugar configuration in 1:

